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Purpose - 1968 Study

To 'collect, organize, reviewland present performance data of
5/8" meters in service for varying lengths of time in excess of nine years
and for meters having unusually high registration.

This report also illustrates limit :d comparisons of meter data

obtained in the 1950 and 1960 studies.

Conclusions

1. The 1968 study shows that meter performance at 1/8 gpm
improves with increasing service age from 10 through 17 years as measured
by both average per cent registration and per cent of total meters meeting
minimum performance percentage.

2. The 1968 study shows that average meter performance at 2 gpm
is acceptable throughout the service ages of 10 through 17 years. Eighty-
nine to 91 per cént of total meters tested registered in an acceptable
range in the service period 13 through 16 years.

Test results show that all meters with 15 years' service show
an average of 100 per cent registration. Ninety-one per cent of these
meters performed within acceptable limits of 98.5 per cent - 101.0 per cent

registration.

Summary

1. Chart 1 is two overlay plottings of the duration curves for
meters with 10 years, 13 years, 15 years and 17 years of service. Test
results at 1/8 gallon per minute indicate a general improvement of the
performance characteristics of these meters as the period of service pro-
gresses. This is illustrated as follows:

Per cent of Meters Testing in Excess of 80% Accuracy

64% of the 10-year group
79% of the 13-year group
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85% of the 15-year group

93% of the 17-year group
The 2 gallon rate indicates very close configuration for each of the four
year-groups studied.

2. Charts II and III illustrate rlottings of average per cent
registration for all meters in each of the year-groups. Chart II represents
average performance at 1/8 gpm and again, following the same pattern shown
in the duration curve plottings on Chart I, indicates a steady and signifi-
cant increase in the average registration for meters 10 through 17 years,
followed by a rather abrupt drop-off in performance in the 18th year.

Average performance at the 2 gallon rate illustrated on Chart III
is not as graphiq as that illustrated at the 1/8 rate; however, i1t is clear
that following the 10th year of service, all remaining group averages fell
between 99.7 and 100 per cent. This is excellent performance.

3. Charts IV and V present graphically those meters testing
within or outside of established performance limits. Chart IV, illustrat
ing performance at a 2 gpm rate, shows that meters performing acceptably
within a range of 98.5 to 101 per cent represented only a variation of from
87 per cent to 91 per cent of the total for the years of service 10 through
17 and reached a maximum of 91 per cent at the 15th year of service.

Chart V shows steadily progressive improvement in perfbxmance
at the 1/8 gallon per minute test through the 17th year.

L4, Charts VI and VII present a comparison of the three separate
and independent studies conducted by this Company over a span of approxi-
mately 18 years. |

Group comparison for these studies is limited because the earlier
1950 and 1960 studies failed to obtain large enough numbers of meters in

all of the year-groups surveyed in 1968 to allow direct significant com-

-0l
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parison.

The 1950 study did not survey meters beyond 13 years of service
and the sum of all meters surveyed in the 1960 study in the service-age
period 14 through 20 years amounted to only 116 meters. Comparisons are
therefore available only for the first four years between 10 and 13,
along with meters showing high registrations.

These comparisons indicate reasonably good conformance between
the three studies, if consideration is given to the fact that meters
repaired during the 1936 to 1940 period were allowed to use a change gear
combination O0.77 per cent higher than the present "gear up" limit. In a
number of cases subsequent wear-in of other components within the meter
would result in relatively higher percentages of registration, particularly

in the upper ranges of the 2 gallon rate.

Presentation of Findings

Graphical forms of analysis were chosen as being the most suitable
method of presentation of date of this type.

Chart I is an overlay plotting of the duration curves for four
year-groups in the 1968 study: 10, 13, 15, and 17 years of service. These
curves were plotted for each test rate so that any point on the curve may
be read "X% of total meters tested registered more than Y%." Charts I
through XII represent the duration curves for each of the two flow rates
for each year-group studied.

Charts II and III show the average percentage registration for
all meters in each of the year-groups studied at the rates of flow indi-
cated.

Charts IV and V show the distribution of meter performance broken
down into the per cent of meters in each specific group that registered
less than the minimum standard, more than a maximum standard, and within

an acceptable range. 056



Charts VI and VIT show the distribution of meter performance
Tor those age groups of meters available allowing direct performance com-
parison between the 1950, the 1960, and the 1968 studies. In both 1950
and 1960 inadequate quantities of meters were obtainable to provide
individual yes comparison for ﬁhose year-groups over 13. These charts
indicate out-of-range performance meters at the two basic test rates in

the same manner as Charts IV and V.
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13-YRAR STUDY GROUP. = 1968 - .
1/8 GPM FLOW. R
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1h-YFAR STUDY GROUP - 1968

1/8 GPM FIOW
Summa.tion
Number of Cumulative of Total % Reg.
Meters No. Meters : Tested - % More Than
22 19k 100 *
1 178 89 50
I 174, 88 70
1 167 86 T2
1 166 86 75
2 165 85 76
2 163 8l 78
21 161 83 80
10 140 12 85
2 130 67 86
. 128 66 87
15 127 65 88
28 112 58 90
b 8l L3 92
5 80 L1 93
I T2, 37 95
29 50 26 96
I 21 i 97
i g, 17 9 98
2 2 X 99
0 0 0 100

* 16 meters reg. @ 1/6 gpm
1 meter reg. @ 1 gpm
5 meters reg. @ 1/l gpm
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1h-YFAR STUDY GROUP - 1968

2 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than

1 19h 100 8l .5
2 193 99 9h.5
) 191 98 96.4

i 184 95 98
1 183 95 98.4
i} 182 9L 98.6
1 175 90 98.8

6 17k 90 99
5 168 87 . 99.2
20 163 8l 99 .k
2h 143 Th 99.6
ki 119 61 99.8

L5 102 53 100
1 57 30 100.2
25 hé6 2h 100. 4
10 21 11 100.6
6 11 6 161 .0
2 5 3 101.2
1 3 2 1G4

2 2 i 102



15-YEAR STUDY GROUP - 1968

Number of Cumulative
Meters No. Meters
L3 195
2 ‘ 140
K 138
1 137
d 136
1§ 135
1 134
T 121
i 11k
i 110
15 109
20 9l
1 ™
I 73
2 69
27 67
23 Lo
3 17
J.: 1k
3 3

0 0

* 6 meters reg. @ 1/6 gpm
L meters reg. @ 1/4 gpm
1 meter reg. @ 1/2 gpm
2 meters reg. @ 3/b gpm
- 1 meter reg. @ 1 gpm
1 meter reg. @ 1% gpm

1/8 GPM FLOW

Summs tion
of Total

Tested = %

100
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88
88
87

86
8
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70

Ao A

% Reg.

More Than -
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Th
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85
86
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88

90
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93
9l
95
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9
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15-YEAR STUDY GROUP - 1968

2 GPM FLOW
Summation
Number of Cumulative . of Total % Reg.
Meters No. Meters Tested - % More Than
i 155 100 ' 0
=) 15h 99 9h.5
2 152 98 96. 4
& 150 a7 97.8
1 149 96 98. 4
3 148 96 ' 98.6
6 1h7 95 99
1 141 91 99.2
10 140 90 99.h
12 130 84 99.6
10 118 76 99.8
29 108 70 100
19 79 51 100.2
38 60 39 100. k4
8 22 14 100.6
6 1k 9 100.8
& 8 5 101
3 7 5 101.2
2 b 3 101.h
2 2 1 102



16 Y?‘AR Q'I'UDY GROUP = 196

1/8 GPM FLOV

Nember of " -7 Cumulative

. Meters . - - No. Meters
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1h
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0

| * 8 meters reg. @ 1/6 gpm

2 meters reg. @ 1/4 gpm .-

2 meters. reg. @ 1/2

118

' Summaf ion

of Total %Rpg
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16-YEAR STUDY GROUP - 1968

2 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than

1. 132 100 95

2 131 99 98
2 129 97 98,4
| 127 96 98.6

5 126 95 99
l 121 92 . 99.2
16 137 89 99 .4
i 101 76 99.6
L 9h T 99.8

29 90 68 100
11 61 L6 100.2
30 50 38 100.4
6 20 15 100.6
5 14 10 100.8

6 9 7 101
i 3 2 101 .4

2 2 1 ‘ 102

73
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17-YEAR STUDY GROUP - 1968

1/8 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than
8 1h1 100 *
1 133 953 70
¥ 132 9k 5
10 131 93 80
L 121 86 85
i T1 83 86
0] 116 82 8 {
T 116 82 88
o1 109 | 7 90
I 88 6o 92
3 8L 60 93
2 81 57 9l
25 79 56 95
Lo 54 38 96
5 1k 10 o7
9 9 6 98
0 0 0 99

* I meters reg. @ 1/6 gpm
2 meters reg. @ 1/M gpm

I’

2 meters reg. @ 1/2 g
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17-YEAR STUDY GROUP - 1968

Cumulative

No. Meters

1
140

139
138
L3

133
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123
LLL
107

9
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23
17

L
4

2 GPM FLOW

Summa.t.ion
of Total

Tested - %
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T Ll S
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18-YEAR STUDY GROUP - 1968

1/8 GPM FLOW
Summation
Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than
16 79 100 *
o 63 80 70
 § 61 i 76
1 60 6 78
9 59 5 80
2 50 63 85
1 L8 61 86
3 L7 60 88
8 i 56 90
L 36 b6 92
1 35 by 9l
13 34 L3 95
18 21 27 96
2 3 I 97
£ il 1 98
0 0 0 99

* 7 meters reg., @ 1/6 gpm
5 meters reg. @ 1/U gpm
3 meters reg. @ 1{2 gpm
1 meter reg. @ 3/4 gpm
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18- YEAR STUDY GROUP - 1968' -
' 2 GPM FLOW

Summation
Number of Cumulative of Total % Reg,.
" Meters No. Meters Tested - ﬁ More Than

0 79 100 9h.5

1 79 100 96
L 78 99 96.4
1 7 98 97.8
3 76 96 98 .4
73 92 - 98.8

if ik 90 99
e 64 81 99.4
6 62 79 99.6
i 56 T1 99.8

12 59 70 100
T b3 55 100.2
20 36 L6 100.4
3 16 20 100.6
6 13 16 100.8

2 il 9 101
1 s 5 6 10L.h

b N 5 102



' 19-YBAR STUDY GROUP - 1968
- 1/8 GPM FIOW

R . : o CSummation - e
Fumber of -~ - Cumulative 0 of Total - .- % Reg.
Lo Meters - No. Meters - Tested = % -~ More Than -

U350 1000 *

28 o B w0
27 . S LB
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e 63 90
0 o 0 g9

O ®m Ol

LxT metéfS'régf @ 1/6 gpm .
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19-YEAR STUDY GROUP - 1968

2 GPM FLOW
Summat.ion
Number of Cumulative of Total % Reg.
Meters No. Meters Tested - % More Than

i 35 100 96
1 30 86 ' 99
1 29 83 99.4
5 28 80 99.6
) 23 61 100

15 18 51 1002
1 3 9 100.6
1 2 6 101
1 1 3 101.4

Y 0] 0 101.8



90 YFAR % OVER STUDY GROUP - 19(8 ' T
: }/8 GPM FLOW

T T Y Summa b1 o1 : _ L o
Number of -~ - " Cumulative . " - of Total =~ - % Reg.
Meters - . No. Meters ' . Tested - % . - More Than
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2 meters reg. @ 1/4 gpm -
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20 YEAR & OVFR STUDY GROUP «-1968

-2 GFM FIBW

Cumulative
No. Meters:
g
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RESS AP N
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 1¥ Tested - %
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e HIPH REGISTRATTON GROUP. - 200 000 CU. FT AVG._- 1968
: - 1/8 GPM F'mw - : :

© Bummation

o Number of Cumulative o of Total 4 Reg.

v Meters - - No. Meters . - .- Tested - % o More Than.
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Appendlx A

The atbached cwrve reproduced from ons publishsd by Hepbune
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APPENDIX B

Collection of Data

The individual record cards for each of the approximate 140,000
meters owned for 10 or more years were surveyed. Any meters removed from
the system after 10 or more years of continuous service were recorded on
tally sheets by years of such service. |

Information recorded consisted of:

Meter number

Removal date

Job number
This information enabled access into other permanent (15 year) records
which supplied:

a) Confirmation of meter number, removal date, job number

b)‘ Registration at removal

.c) Test performance at 2 gpm; 1/8 gpm
These data (b and c) were the basis of this report.

For meters in the 10, 11 and l2-year service groups, data were
compiled in each age group for the first 200-250 meters encountered in the
respective service groups. This procedure conforms to the definitionrof
"random sampling" as used in statistical analysis. These quantities of
meters were comparable in number to the 10 and 1l-year study groups in the
1960 survey.

Accepting the random sampling techniques, statistical analysis
of the performance of the 1ll-year group of 242 meters indicates that random
sampling of a like group would reproduce the 2 gpm group average of 100 per
cent obtained, within the range of 99.7 per cent to 100.3 per cent with
95 per cent dependability.

For meters in the 13-year through 19-year service groups, all

S

-1

104 \b /



meters out of the 140,000 owned by this Company longer than 10 years were
surveyed and data compiled on all such meters encountered.

Meters included in the 20-year and over service group were
obfained in the same manner as those for the 13 through 19-year groups and
represent the sum of all meters of 20 years service and longer. The oldest
service period found in this grou? was 31 years.

The High Registration group is made up of all meters found to have

registered over 200,000 cubic feet after 10 or more years of service.
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